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COMPARATIVE SUICIDE STATISTICS 
1. INTERNATIONAL COMPARISONS 


By KAREN DREYER 


In recent years the problem of suicide has to 
a great extent attracted the attention of people 
working within different fields — psychiatrists, 
statisticians, sociologists etc. The reason for this 
is probably the increasing death rate from suicide 
which could be observed in most countries after 
the second world war. With the decreasing death 
rate from other causes, suicide is now becoming 
more and more important as a cause of death, 
especially in the young and middle-aged popula- 
tion. 

In order to prevent suicide one must know 
the causes behind this phenomenon, but the 
question why people commit suicide is not easily 
tackled. The reasons may be obvious in individual 
cases, but even so the question remains, why some 
people react in a given situation by taking their 
own lives, while others, faced with exactly the 
same problems, do not take this way out. And 
when it comes to whole nations the problem is 
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still more involved. When the World Health 
Organization in 1956 published comprehensive 
statistics on mortality from suicide in various 
countries (11), the attention was drawn to the 
fact that Denmark has a comparatively high 
suicide rate, and Danish statisticians have often 
been met with the question why this is the case. 
This problem is, however, not a new one, as will 
be seen from Figure 1 which shows the Danish 
death rate from suicide per 100,000 population 
for males and females since 1835. In the light of 
this graph the situation at the present time does 
not look very alarming, at least not as far as the 
males are concerned, and one understands verv 
well that the people working with this problem 
a century ago were very much worried about the 
rise in the suicide rate. Judging from this figure, 
the present problem seems to be confined to the 
female death rate from suicide, which during and 
after the second world war reached a level never 
attained before, and it is still extraordinarilv 
high. 
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Figure 1. 
Deaths from suicide per 100,000 population by ser. Denmark 1835-1955. 
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Figure 2. 
Deaths from suicide per 100,000 population by age and sex. Denmark 1886—1955. 


The curves in Figure 1 have not been adjusted 
for the change in the age distribution, and as it 
is a well known fact that the suicide rate varies 
with age, a direct comparison of the crude rates 
ought not to be made. The papers in which the 
figures from the 19th century are published 
(1—7), also give the age-specific rates, but as 
they — for the period 1835—85 — are based 
on rather uncertain information about the age 
of the deceased, it has been preferred not to make 
use of them for comparative purposes. It is, how- 
ever, beyond dispute that the tendency at that 
time was the same as the one now prevailing, 
namely that of increasing rates with increasing 
age. It is also a fact that the change in age dis- 
tribution during the last century has produced 
a population with a steadily growing proportion 
of older people. A comparison of the age distri- 
bution in 1840 and at the present time shows 
that whereas 50, 30 and 20 per cent respectively 
of the 1840-population aged 10 years and over, 
belonged to the age groups 10—29 years, 30—49 
vears and 50 years and over, the corresponding 
figures are now 35, 33 and 32 per cent. 

If the age-specific death rates from suicide, 
based on the vears 1952—54, are applied to the 
population a hundred vears ago we obtain the 
expected numbers of suicides shown in Table 1. 
A comparison of these figures with the numbers 
of suicides actually occurring in these vears 
reveals that the rates at that time must have been 
considerably higher for males than they are now, 
and at about the same level for females. 

For the years 1886 onwards the age-specific 
death rates from suicide have been computed for 
four broad age groups within quinquennial 
periods, except for the decade 1906—15, where 
the data are available by age for the total period 
only, and the period 1916—20 where the data 


Table 1. 
Average annual numbers of suicides in Denmark 


1835—60 and expected numbers, based on age-specific 
rates for 1952—54. 


Observed numbers Expected numbers 


Males Females Males Females 
1835—44 209 72 159 80 
1845—56 277 92 117 89 
1856—60 481 151 320 156 


are not available by age. These rates are presented 
in Figure 2, and it will be seen that the higher 
suicide rate in the older ages is very clearly 
demonstrated by the rates from the 19th century. 
The decrease during the later part of that century 
which was observed in the crude rates in Figure 1 
is apparent in all four age groups, but to an in- 
creasing degree with increasing age. The discre- 
pancies between the three upper curves have been 
steadily diminishing during the 20th century, and 
the curve for the age group over 65 years is now 
running below that for the group 45—64 vears. 
These remarks apply to males only. As was noted 
from the crude rates, an increase had taken place 
among the females. It is obvious from Figure 2 
that this increase is restricted to the two inter- 
mediate age groups, the curve for females under 
25 vears remaining at the same level, and the rates 
for females over 65 years being slightly lower now 
than in the eighties. It is also apparent that the 
rates for women under 25 years and 25—44 years 
old were almost as high as those for men of the 
same ages. The rates for females aged 65 and over 
have been below those for the group 45—64 years 
since 1941, and during the period 1941—50 even 
lower than that for the age group 25—44 years. 

The impression given by the crude rates in 
Figure 1 is thus confirmed to a certain degree, 
and we are now able to point out the age groups 
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mainly responsible for the trend in the crude 
rates, namely the males over 45 years, who have 
caused the decrease in the male rates, and the 
females between 25 and 64 years, who are re- 
sponsible for the increase in the female rate. 

The publications mentioned above (1—7) give 
also some information about suicides in other 
countries. It is of course very difficult to esti- 
mate the reliability of these figures but even with 
a very liberal allowance for underestimation of 
the foreign figures, it must be maintained that the 
Danish rate is among the highest. A few examples 
of these rates are given below. 


Table 2. 


Death rates from suicide in various countries in the 
19th century. (1, 2, 5). 


Rates per 100,000 Ratio 
end Males Females Total M/F 
Denmark 1835—44 33.0 11.1 219 2.98 
Ireland 1831—41 1.2 0.7 1.0 1.72 
Sweden 1825—40 10.4 2.4 6.3 4.33 
France 183543 12.1 3.9 19 3.11 
England 1838—41 8.6 3.7 6.1 2.33 
Guang Rates per 100,000 
Males + Females 
Denmark 1845—56 25.6 
Norway 1846—55 10.8 
Sweden 1840—50 6.7 
France 1849—54 10.0 
Belgium 1841—50 5.6 
Saxony 1847—51 20.2 
Prussia 1849—52 10.8 
Canton Genf 1838—47 24.8 
1853—55 26.7 
Rates per 100,000 Ratio 
Country 
Males + Females MF 
Saxony 1878—82 39 3.80 
Denmark 1881—85 24.8 3.66 
Prussia 1881—85 20 4.10 
France 1881—84 19.0 3.80 
Würtemberg 1874—78 18 5.88 
Sweden 1881—85 9.6 3.46 
Belgium 1871—80 8.1 5.41 
England & Wales 1881—84 7.4 3.04 
Norway 1881—85 6.6 3.66 
Italy 188084 4.7 4.08 
Spain 1881—84 3.5 3.28 


It will be seen from these figures that not only 
is the problem of suicide an old one in Denmark, 
but the situation of being among the leading 
countries in this respect, is well-known to the 
Danish population. 

The graphs published by Swinscow (13) 
in 1951 reveal some interesting differencies be- 
tween the British and the Danish death rates 
from suicide during the later part of the 19th 
century. In contrast to the Danish curves shown 
in Figure 2, the British ones are decreasing for 
males and increasing for females below 65 years 


during this period, and the curves for females 
aged 65 and over are lower than that for the ages 
45—64 vears, and slightly decreasing. The level 
of the British curves is much lower than that of 
the Danish ones, the male rates not exceeding 50 
per 100,000, and the female rates keeping below 
12 per 100,000. 

It is not the aim of the present paper to answer 
the question of the reasons for the high Danish 
suicide rate. It is merely the intention to carry 
the above comparison somewhat further, and by 
a study of the Danish figures during the last 
century, and especially within the last 20 years, 
to point out in which respects the present situ- 
ation differs from that of earlier vears, and to 
show in more detail the differences between Den- 
mark and other countries. It is not possible on 
the basis of the figures alone to prove a causal 
relationship, but carefully employed, the figures 
may be a guide in the efforts to find such a 
relationship, or they may confirm or weaken a 
given theory. Furthermore, the problem of suicide 
is so complex that only a very careful study of 
a great number of cases can be expected to vield 
results which can be considered as answers to 
the questions mentioned in the introduction. The 
present paper deals with only a few of the factors 
which should be taken into consideration in a 
comprehensive study of suicide, namely age, sex, 
country and season. A great many other factors 
can easily be enumerated: marital status, occupa- 
tion, urban or rural residence, past history of 
psychiatric and somatic disease, religion, econo- 
my etc. 

In all studies involving comparisons between 
different countries one must of course bear in 
mind that the material available is often based 
on different criteria. The figures given by W.H. O. 
(11) on suicides are, however, based on death 
certificates, and may thus be considered reason- 
ably comparable, if not perfectly so. Some sources 
of uncertainty must be allowed for when com- 
paring time series of more than 50 vears, and 
also the population figures are probably in some 
countries at certain periods less reliable than at 
other times. Suicides among armed forces arc 
sometimes included in the figures, and sometimes 
excluded, and the great changes in territory 
boundaries in connexion with the two wars also 
affect the reliability of the figures, but on the 
whole comparisons should be possible when 
carried out with some reserve. 

A study of the crude death rates from suicide 
for each sex during the last 50 vears may be 
carried out by means of Figures 3a-d showing 
curves for the following countries: United States 
white population), Japan, Germany, Belgium, 
Denmark, Spain, Finland, Italy, Norway, Nether- 
lands, England & Wales, Sweden and Switzer- 
land. 

A scrutiny of these curves gives the following 
results: The Danish rate for males was at the 
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Figure 3a and b. 
Deaths from suicide per 100,000 population in various 
countries 1901-—54. Males. 


turn of the century on the same level as the Swiss 
one, but unlike this, decreased during the first 
decade, and this decrease was followed by a still 
larger one during the first world war. Also the 
German rate was high at this time and compara- 


tively stable, as was the Swiss rate. The rate fur 
Swedish males was somewhat lower than the 
corresponding German rate, but rising to the 
same level as the Danish during the last years 
before the war. The next rates in order of magni- 
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Figure 3c and d. 
Deaths from suicide per 100,000 population in various 
countries 1901—54. Females. 


tude were the Japanese (not recorded before 
1910), and the Belgian, both rather stable, as was 
the rate for England & Wales. The Finnish rate 
was, unlike most others, increasing during these 
vears, and doubled during the period 1901—1913, 
starting at about 10 per 100,000, the same level 


as the Norwegian, the Dutch and the Italian rates 
at this time. A slight increase was recorded in 
the Italian rate, and a somewhat larger one in 
the Spanish rate. It can thus be stated, that 
whereas the situation in most of these countries 
was characterised by rather stable conditions, or 
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for some countries by increasing rates, the Danish 
rate was decreasing. 

During the first world war a sudden decrease 
was recorded in most countries, especially Swe- 
den, Denmark, Switzerland and Germany. The 
Belgian rates were not recorded during these 
vears. Only a slight decrease occurred in Italy, 
and no effect of the war could be traced in 
Spain. During the first half of the twenties the 
German rate increased so heavily that it reached 
a level even higher than before the war, and 
similar to that reached by the Swiss rate, which 
had not been decreasing as rapidly as the German 
one during the war, and stayed at about 40 per 
100,000 during the greater part of the twenties. 
Also the Danish rate rose after the war, but it 
never reached the level from the early part of the 
century. The Swedish rate was more or less 
following the Danish to a peak in 1932, followed 
by a mainly downward trend during the rest of 
the thirties. The rate for white males in U.S. A, 
recorded since 1921, followed approximately the 
same trend, starting and ending slightly lower. 
Similar trends can be observed in Japan and 
Belgium, and at a somewhat lower level, in Eng- 
land & Wales. The Norwegian and the Dutch 
rates are following each other closely at a level 
between 8 and 13 per 100,000, slightly higher 
during the thirties than during the twenties. The 
Spanish rate remains stable around 8—10 per 
100,000, and the trend in Italy is similar to that 
observed in other countries though on a lower 
level, not exceeding 17 per 100,000. The only 
country in which a definitely different picture 
can be observed during the period between the 
wars, is Finland. The Finnish rate which, as 
mentioned above, started about 10 per 100,000 at 
the beginning of the century, showed a very steep 
rise during the twenties after some rather ir- 
regular fluctuations just after the war. In 1931 a 
maximum of over 40 per 100,000 was reached, 
whereafter the rate fell to 30 in 1935 and reached 
33 in 1938. 

The effect of the second world war was similar 
to that of the first war, namely a decrease in the 
majority of the rates. The German figures were 
not recorded during these years, but the rate in 
1947 was about 25 per 100,000 as against 40 in 
1938. In the occupied countries the decrease was 
not a continuous one. In these countries, Norway, 
Netherlands, Denmark, Finland and Belgium, the 
rates were increasing during the latter part of 
the war-period, or showed irregular movements. 
Also in England & Wales a slight increase could 
be traced after 1942. 

The post-war picture is rather confusing. After 
a steep rise from 1942, and especially from 1944, 
the Danish rate reached 32 per 100,000 in 1948, 
and has maintained this level up to the present 
time (1957). The Swiss rate was decreasing after 
the war till 31 in 1951, but has since then been 
slightlv increasing. In Finland the rate fell heavilv 


during the first few war-years, and is now lower 
than the Danish one and stays rather stable 
around 27—30 per 100,000. The German rate has 
been rather unstable after the war. After some 
quiet post-war years a tendency to increase can 
be noted in Sweden, and the same is true about 
Japan, but in that country the increase has lasted 
since immediately after the war with a few vears 
break. The remaining countries (Belgium, Italy, 
Spain, U.S. A., England & Wales, Norway, and 
Netherlands) seem to have reached a state of 
comparative stability after the first two post- 
war vears. 

The female suicide rates (Figures 3c and d) 
are much lower than those for males, and this 
holds true for all countries. No female rate above 
20 per 100,000 has, apart from the Danish rate 
during the second world war, been recorded in 
this century. The relative magnitude of the rates 
is to a certain degree the same as for the males, 
the two major differences being that the Japanese 
rate for females is higher than the Swiss one, and 
the Finnish female rate maintains, in contrast to 
the male one, a level not much different from 
that of other European countries. Furthermore 
the Norwegian rate is at a level with the Spanish, 
the Dutch is somewhat higher, and the German 
rate is, during the greater part of the century, 
almost at the same level as the Japanese one. 

There is a general upward trend in the female 
rates during the time before the first world war, 
especially in the countries recorded in Figure 3d, 
but the effect of the war was only slightly felt. 
The majority of the curves are stable or slightly 
increasing between the two wars, but in Denmark 
a heavier increase started in 1928, resulting in a 
rate of 12 per 100,000 in 1935. 

During the second world war a decrease can 
be noted in several countries, but in some cases, 
as e. g. in Japan, this trend started before the war. 
The later war-years show a more varied picture 
with irregular movements, but generally with 
an increasing tendency towards the end of the 
period. There are two exceptions to this general 
tendency, namely Switzerland and Denmark. The 
rate in Switzerland before the war, though among 
the highest, was lower than in Japan and Ger- 
many, in contrast to the male rates. The Danish 
rate during the entire period (1901—54) was 
exceeded by the Japanese and the German rates 
only. The Swiss rate during the period from the 
end of the first world war to about 1934 was also 
slightly higher than the Danish one. During the 
late thirties, however, these two rates were at the 
same level, and in 1940 they both started upwards, 
a trend that lasted throughout the war till 1945. 
The rise in the Danish rate was, however, bv far 
the larger of the two, covering the interval from 
10 per 100,000 in 1939 to 24 in 1945, as compared 
with 11 and 18 respectively in Switzerland. Also, 
the Swiss rate fell more rapidly, and reached its 
1940-level in 1948, whereas the Danish rate has 
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Figure 4a. 
Deaths from suicide per 100,000 population 
certain periods. 
ha. Denmark, Finland, Sweden, England & 
(White population). 


not gone back to the pre-war level, the decrease 
having been arrested since 1950 at about 15 per 
100,000. The first five postwar years were in the 
other countries characterized by rather irregular 
movements in the rates, and since 1950 an upward 
tendency seems to prevail, except among the white 


Figure 4 b. 
in various countries by age and ser in 


Wales, Norway, Netherlands, and U.S.A. 


hb. Switzerland, Japan, Germany, Belgium, Italy, and Spain. 


females in U.S.A. None of these rates is, how- 
ever, very far above the level immediately before 
the last war, with the possible exception of Japan. 

In the comparisons based on Figures 3a-d no 
regard has been paid to the influence of the 
changing age distribution. In order to study this 
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Figure 5 b. 


Indexes for suicide mortality in various countries by age and ser in certain periods. 


„a. Denmark, Finland, Sweden, England & Wales, Norway, Netherlands, and U.S.A. 
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influence Figures 4a and b have been prepared 
on the basis of the publication “Mortality from 
suicide”, mentioned above (11). These graphs 
show the age-specific rates for the same coun- 
tries as in Figures 3a-d in three large age groups: 
20—39 years, 40—59 years and 60 years and over, 
(for England & Wales and Denmark though 20— 
34, 35—54 and 55 and over, for Germany 15—29, 
30—59 and 60 and over, and for Belgium 16—39, 
40—59 and 60 and over). The rates are based on 
five periods, namely: I, after the first world war 
(i.e. around 1920), II, between the two wars 
(around 1930), III, before the second world war 
(about 1938), IV, after the second world war 
(1947—49), and V, the present time (1952—54). 
These rates are tabulated in the above mentioned 
publication p. 280—283. The graphs give an im- 
pression of the increase in suicide rate with 
increasing age, and also of an increase in the dis- 
crepancies between the countries with increasing 
age. A comparison of these curves with those in 
Figures 3a-d reveals how the changes in the crude 
rates are influenced by the changes within the 
different age groups. The two peaks in the Finnish 
rate for males in 1930—33 and in 1939—40 are 
e.g. mainly due to a considerable rise within the 
vounger age groups, whereas the males aged 60 
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Deaths from suicide per 100,000 population by age and 
ser. Denmark and Finland 1936—38, 1947—49 and 
1952—54. 
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Figure 6 b. 
Deaths from suicide per 100,000 population by age and 
ser. Norway, Netherlands and England & Wales 
1936—38, 1947—49 and 1952—54. 


and over actually have lower rates throughout 
the five periods than the intermediate group. It 
can also be observed, that although the Swedish 
and the Danish crude rates followed each other 
closely durìng the twenties and thirties, the curves 
for the age group 40—59 vears are moving in 
opposite direction, whereas the American curve 
for this age group is similar to the Swedish one. 
The Norwegian and the Dutch rates for the two 
lower groups resemble each other and do not 
differ much in magnitude, whereas the Norwegian 
rate for the oldest age group is considerably lower, 
and actually the lowest of all rates at this age 
throughout the entire time-interval. The lower 
crude rate for Dutch males since the second world 
war has thus been caused by the two vounger age 
groups alone, in spite of the situation among the 
older males. The Danish rate for males aged 35-— 
54 shows, in contrast to those for all other coun- 
tries, a continous increase throughout the five 
periods, whereas the rate for the voung males is 
increasing during the first four periods, and the 
group of old males shows rather constant rates. 
Switzerland is taking up a leading position in the 
two upper groups, and is among the leading coun- 
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tries in the younger group, and whereas the Swiss 
rates for this age group and for the oldest one 
are similar to those of Germany during periods 
III, this is not the case for the intermediate 
group, where the Swiss rate is by far the higher 
of the two. 

A number of similar observations can be made 
concerning the female rates, but in comparing 
those with the male ones it should be noted that 
the vertical scale has been doubled for the females 
in order to make the curves more legible. 

The rates from Figures 4a and b are presented 
in Figures 5a and b as indexes, taking the first 
period as basis (= 100), ef. “Mortality from 
suicide” p. 284-287. These graphs allow for a 
study of the relative increase or decrease in rates 
within the same three age groups. The most strik- 
ing feature is the increase in the rates for voung 
Danish females, the index for period IV being 
320 for the 20—34 year old, and 240 for the 35— 
54 year old. 

In order to allow for a more detailed study of 
the changes in death rates from suicide with age, 
Figures Ga-c have been prepared. The figures for 
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Figure 6c. 
Deaths from suicide per 100,000 population by age and 
ser. Sweden and U.S.A. (White population) 193638, 
1947 —49 and 1951—53. 


Denmark have been computed from material in 
The Danish National Service, and the figures for 
other countries are borrowed from the WHO. 
publication, mentioned previously (11). For de- 
tails, see Appendix page 80. These graphs con- 
firm our impression of the relationship between 
suicide rate and age, the rate being mainly rising 
with rising age. This holds true for both males 
and females, but in the curves for females there 
is a tendency to flatten out, and even decrease 
after the age of 50. The same phenomenon can be 
observed to a relatively less degree for the males 
in the Scandinavian countries, whereas the male 
rates in Netherlands, England & Wales and U.S.A. 
are almost continously increasing throughout 
the age-span. The Finnish curves show, as could 
be expected, marked differences from the prevail- 
ing tendency in other countries, due to the very 
steep rise in the rates below 30 years, and the 
difference between the sexes is also much larger 
in this country than in any of the others. 

The Graphs 6a-c confirm the impression gained 
by the previously discussed graphs, namely that 
the Danish death rates from suicide have changed 
in a way different from that of other countries. 
It will be seen, that whereas the rates for the 
period 1936—38 in Denmark were lower at almost 
all ages than during the two other periods, the 
opposite is, almost invariably, the case in all 
other countries represented in the graphs. In 
U.S. A. the rates have been continously decreas- 
ing throughout the three periods at almost all 
ages and in both sexes. In Netherlands, and in 
England & Wales almost no difference can be 
traced between the two post-war periods, and 
the same holds true for Norwegian females and 
for the males under the age of 55. In Denmark 
the intermediate period has higher rates for 
males under 45 than at the present time, and 
lower for the older males, whereas the females 
have higher rates in 1947—49 than now, almost 
throughout the age scale. In Finland no difference 
can be found between these two periods before 
the age of 40, but in the higher age groups the 
rates have been increasing, and this is true about 
women also. 

The changes in the Danish death rates from 
suicide which have been demonstrated in this 
paper have resulted in a change in the distri- 
bution of suicides by age and sex. As shown in 
Table 2, a sex ratio of between 3 and 4 was re- 
corded in most European countries, including 
Denmark, during the later part of the 19th centu- 
ry, but since 1950 the sex ratio in this country 
has been almost stable about 2. Furthermore a 
greater part of the suicides now occur among 
the younger age classes. These problems will be 
dealt with in more detail in part II. 
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COMPARATIVE SUICIDE STATISTICS 


II. DEATH RATES FROM SUICIDE IN DENMARK SINCE 1921, AND SEASONAL VARIATIONS SINCE 1835 
By KAREN DREYER 


In part [ the changes in the Danish suicide rate 
since 1835 were discussed, and some comparisons 
made with several other countries for the period 
since 1901. It was seen that the Danish rates for 
both males and females were among the highest, 
and that the curves in several respects differed 
from those of other countries. 

In the present part a more detailed analysis will 
be carried out for the period after 1921. Figure 
1 and the Appendix show the rates for each sex in 
four broad age groups, namely under 25 years, 
25—44 years, 45—64 years, and 65 years and 
over. The curves for the youngest age group are 
comparatively stable around 7 per 100,000 for 
males, and 3 for females throughout the major 
part of the period. A slight rise in the rate for 
males can be observed around the end of the 
second world war, but the female rate during and 
immediately after the war rose to 9 per 100,000. 
The rates for the age group 25—44 vears are 
higher than for the younger group during the 
entire period, namely between 23 and 43 per 
100,000 for males, and between 7 and 37 for fe- 
males. A slight increase can be observed for both 
sexes during the period before 1940, but the 
effect of the war is not the same in the two sexes. 
The curve for males is falling during the early 
part of the war, and rising from 1942 to 1948 
(with the exception of 1947), whereas no de- 
crease can be observed for females, whose curve 
is sharply rising from 1942 to 1945 followed by a 
subsequent decrease. Neither of the two curves 
has so far gone back to the prewar level, the 
male one showing a slightly downward trend, 
and the female being stable around 18 per 100,000 
since 1950. The rates for the two older age groups 
fluctuate heavily for the males from year to 
vear during the period before 1940, the rates for 
the 65 years and over group being slightly higher 
than those for the younger group. The curve for 
the latter group is moving downwards during the 
early war years, and reaches a trough in 1942— 
44; after a sudden rise in 1945 a new minimum 
is reached in 1946, even lower than the rate for 
the age group 25-44 vears. The time after 1946 
shows the same trend as for the younger age 
group, namely an increase followed by more or 
less stable rates since 1950. During the later part 
of the period the curve for the old males is 
running below the 45-—64-curve. For females, 
these two curves vary within the same range 
before 1944, when a rise in the 45-—64-curve, 
started in 1943 and continuing till 1947, brings this 


From The National Health Service, Statistical Section. 
Chief: Marie Lindhardt. 


curve up to 38 per 100,000. This peak is higher 
than that observed for the age group 25—44 vears, 
and occurs two years later, but is likewise follow- 
ed by a decrease during the vears 1948—50. The 
curve for the older females has been fluctuating 
heavily, but now seems to remain stable around 
27 per 100,000. 

The rise in the Danish female rate for the 
groups between 25 and 64 vears during and after 
the war resulted in a clearly higher rate for these 
groups than for the old women during this 
period, and since 1948 the curve for this group 
has, as for males, been running below the 45—64- 
curve. If the two age groups over 45 years are 
combined, we get the curves shown in Figure 2. 
The three curves for each sex are running sep- 
arately with the usual exception of the females 
during the war, and the increasing rate with in- 
creasing age is clearly demonstrated by this 
graph. 

Similar curves have been presented for England 
& Wales for the period 1921—49 by Swinscow 
(13). A comparison between the two sets of cur- 
ves shows that the British rates, as could be ex- 
pected from the discussion in part I of the Danish 
rates as compared with those of other countries, 
are consistently lower than the corresponding 
Danish rates, and the difference is, roughly speak- 
ing, increasing throughout the time interval. 
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Figure 1. 
Deaths from suicide per 100,000 population by ser 
and age. Denmark 1921—57. Four age groups. 
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Although a rise was recorded in England & 
Wales in most age groups after the war, the rates 
at the end of the period were lower than at 
the beginning, except for women over 45 years. 
Furthermore the curve for males aged 65 and 
over is running above that of the age group 45—64 
throughout the period, and the opposite is the 
case for the females, except for a few years at 
the end of the period. This shows us that the 
difference between British and Danish suicide 
rates is not confined to the size of the rates, but 
appears in both the form of the curves through 
the years, and in the way in which the rates 
vary with age within each sex. 

The latter part of the Appendix shows the 
change in the ratio between the male and female 
suicide rate since 1921. During the first decade 
this ratio was moving around 3, decreased 
slightly during the thirties, and reached 2 in 1940, 
whereafter it fell almost to 1 in 1945, caused by 
the enormous rise in the female rate during the 
war. The first post-war years showed an increas- 
ing ratio, but since 1950 it has been almost 
constant, and seems to be stabilized at 2. 

As mentioned in part I, the age and sex dis- 
tribution of suicide has been changing during 
the last century in such a way that there is now 
a greater proportion of suicides occurring among 
females, and also a greater proportion among 
younger people. A rough idea of these changes 
may be conveyed by Tables 1 and 2, showing the 
percentage of male deaths from suicide since 
1886, and the proportion of deaths under the age 
of 45 years within each sex. 

In order to study more thoroughly the influence 
of the second world war, during which the per- 
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Deaths from suicide per 100,000 population by ser 
and age. Denmark 1921—57. Three age groups. 


Vol 6 no 3 
Table 1. 
Percentage of male deaths among suicides in Denmark 
1886—1955. 
Tota! number of 
suicides 
Per cent 
Males Females Males 
1886—90 2200 578 79.2 
1891—95 2163 613 77.2 
1896—1900 2070 545 79.2 
1901—05 2206 655 77.1 
1906—15 4024 1181 71.3 
1916—20 1474 600 71.1 
1921—25 1691 617 73.3 
1926—30 2179 756 74.2 
1931—35 2341 981 10.5 
1936—40 2455 1124 68.6 
1941—45 2323 1756 57.0 
1946—50 3230 1963 62.2 
1951—55 3455 1670 67.4 
Table 2. 


Percentage of deaths under 45 gears among suicides 
in Denmark 18861955. 


Number of suicides Per cent 
under 45 years under 45 years 

Males Females Males Females 
1886—90 816 259 37.1 44.8 
1891—95 832 269 38.5 43.9 
1896—1900 785 221 37.9 40.6 
1901—05 866 248 40.2 37.9 
1906—15 1560 499 38.8 42.3 
1921—25 157 287 44.8 46.5 
1926—30 973 362 44.1 47.9 
1931—35 1032 494 44.1 50.4 
1936—40 1064 534 43.3 47.5 
1941—45 1063 988 45.8 56.3 
1946—50 1557 970 48.2 49.4 
1951—55 1399 667 40.5 39.9 


centage of male deaths dropped to 57, and the 
percentage of males under 45 years rose to almost 
46, a standardization of the numbers of suicides 
since 1938 has been carried out, allowing for an 
elimination of changes in the age-sex distribution. 
The method employed has been that of keeping 
the age-sex distribution constant and equal to 
that of 1938, and computing the expected numbers 
of suicides in each year since, on the basis of age 
specific rates in 5 year groups under 25 years, 
and in 10 year groups from 25 to 75 years. 

The main results of this procedure are present- 
ed in Table 3, showing for each year since 1938 
and for the four quinquennial periods the stan- 
dardized numbers of suicides in the age groups 
under and over 45 years, for males and females 
separately. Furthermore the per cent of deaths 
under and over 45 years has been computed, and 
the per cent of male deaths within these two age 
groups. The distribution of expected numbers of 
suicides within the four quinquennial periods is 
shown in Figure 3 for males and females. Figures 
4d and 5 show the changes in the percentage of 
male deaths in the two age groups, and in the 
percentage of deaths under 45 years by sex. The 
relative numbers of suicides under 45 years is in: 


u 


Ye 
1 
| 1 
1 
18 
15 
cr 
fo 
di 
Si 
ar 


MAY 1959 


DANISH MEDICAL BULLETIN 17 


Table 3. 
Standardized numbers of suicides committed by men and women in Denmark. 1938—1957. 


Suicides 


Suicides 


Sex ratio Sex ratio 
Per cent in (Per cent N Per cent in (Per cent 
age mg age group males) age as age group males) 
Year group M F M F Year group M F Mm F 
1938 <45 229 115 424 466 666 68.6 1948 <45 356 210 53.7 556 62.9 63.7 
45 + 311 132 57.6 534 70.2 k 45 + 307 168 46.3 444 64.7 ei 
1939 <45 220 89 455 461 71.2 115 1949 <45 340 171 50.4 485 666 65.7 
45 + 264 104 545 539 71.7 E 45 + 334 181 496 515 648 n 
1940 <45 182 103 408 454 63.9 66.4 1950 <45 292 138 452 443 678 67.3 
45 + 264 124 59.2 546 68.2 si 45 + 353 175 548 55.7 66.9 ° 
1941 <45 176 106 419 443 624 63.7 1951 <45 320 165 483 514 66.0 67.3 
45 + 244 134 581 55.7 646 r 45 + 342 157 51.7 486 686 ' 
1942 <45 188 131 453 537 58.9 62.9 1952 <45 307 143 47.2 463 68.2 67.8 
45 + 227 113 54.7 46.3 66.7 45 + 344 165 528 53.7 67.5 ì 
1938— <45 995 544 43.2 47.3 64.7 66.7 1948— <45 1615 827 490 494 66.1 66.3 
42 45+ 1310 607 568 52.7 683 : 52 45+ 1680 846 510 506 66.5 
1943 <45 224 220 49.0 60.0 50.5 55.5 1953 <45 311 162 464 47.3 65.7 66.1 
45 + 233 147 51.0 40.0 613 45 + 359 181 536 527 66.5 
1944 <45 236 259 50.9 628 47.7 53.0 1954 <45 293 135 447 415 684 66.8 
45 + 228 153 491 372 598 ki 45 + 362 190 553 585 65.5 î 
1945 <45 242 293 47.5 61.4 45.2 1955 <45 303 142 45.3 444 68.2 
51.7 67.8 
45 + 267 184 525 386 593 8 45 + 366 177 547 556 674 à 
1946 <45 334 289 588 597 53.6 54.0 1956 <45 287 148 454 461 66.1 66.4 
45 + 234 195 412 403 546 8 45 + 346 173 546 53.9 66.7 B 
1947 <45 309 221 513 536 583 59.4 1957 <45 278 147 448 465 654 66.2 
45 + 293 191 48.7 464 605 i 45 + 342 169 55.2 535 66.9 ee: 
1943— <45 1345 1281 51.7 596 51.2 54.1 1953— <45 1472 734 453 45.2 66.7 66.7 
47 45+ 1255 870 483 404 59.1 E 57 45+ 1775 890 547 548 666 ' 


creasing from 1941 to 1944 for females, and from 
1940 to 1944 for males. Until 1948 the percentage 
for females is higher than that for males, and the 
difference is increasing during the war period. 
Since 1946 both percentages have been decreasing, 
and are of almost the same magnitude, now about 
45 per cent. 


The percentage of male deaths is moving in 
the opposite direction, decreasing from 1939 to 
1945-—46. This decrease is heavier for the age 
group under 45 years, and the difference between 
these two percentages is also increasing during 
the war, reaching the same level in 1946, and 
following each other through a period of increase 
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Figure 3. 
Percentage distribution of standardized numbers of suicides by age and ser. Denmark 193857. 
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Per cent males of total number of suicides, and of 
suicides under and over 45 years. Denmark 1938—57. 
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Per cent of total number of suicides under 45 years 
among males and females. Denmark 1938—57. 
Standardized. 


to stabilization in 1950 at around 66 per cent. 
These two phenomena are of course closely 
related, the very heavy increase in suicides among 
young females during the war causing a decline 
in the sex ratio, and an increase in the propor- 
tion of deaths in the younger age groups. Although 
the increase in rates was not confined to the ages 
under 45 years, the standardized numbers of 
suicides in the older age groups rose relatively 
less, because the standard population employed 
had fewer old people. 

Swinscow (13) has carried out a similar 
computation for England & Wales for the vears 
1934—48, but he has divided his material into 
the two age groups under 55 vears and 55 years 
and over. He finds that there has been “a steady 
reduction of the number of both men and women 
who commit suicide under the age of 55”, and a 
far greater proportion of women than of men 
belongs to the “young” age group, in contrast to 
the Danish figures, which show almost the same 
proportion for the two sexes, except during the 
war period. As to the sex ratio, Swinscow 
finds an almost continuous decline in both age 


groups, owing to the increasing number of 


suicides among women. 


Ever since suicide statistics have been published 
in Denmark, it has been observed that there is a 
marked seasonal variation both for males and 
females. The same phenomenon has been observed 
in other countries. 


Figure 6 shows the percentage of deaths from 
suicide occurring in each month, after corrections 
have been made to eliminate the different length 
of the months. The data for the years 1921—40 
are not available for each sex separately. All these 
graphs show that there is a peak in the suicide 
rate in the early summer months (May—July), 
and a smaller peak can be observed in the autumn 
(September—November) in most periods. This 
last peak does not appear in the first graph (1835 
— 43). Furthermore it seems to be more predomi- 
nant among females than among males. Apart from 
this, no difference can be pointed out between 
the sexes. A striking feature is, that the seasonal 
variations seem to diminish with time, the first 
two curves ranging between 4 and 14 per cent, 
and the two last between 6 and 10 per cent. It 
is beyond doubt that these variations have been 
much less pronounced during the last few decades 
than before. An analysis of the variations within 
age groups might elucidate this problem, but such 
a break-down of the figures has not been carried 
out, because the numbers would be too small to 
make a basis for any conclusions. 


Swinscow (13) has computed similar cur- 
ves for England & Wales for the periods 1921—29, 
1930—39 and 194048. These curves are, roughly 
speaking, similar in shape to those presented in 
Figure 6, with a peak in the spring, slightly earlier 
than in Denmark, and a tendency to higher rates 
towards the end of the year, but the curves are 
moving within 7 and 10 per cent, i.e, a narrower 
range than for the Danish curves for the same 
period, and equal to the range for the years after 
1946 in Denmark. 


A number of papers have been published on 
suicides in Denmark, dealing with various aspects 
of the problem. Lindhardt in 1949 gave a 
review of the Danish suicide rate since 1900 (12), 
and pointed out the difference between the frc- 
quency of suicide in urban and rural areas, the 
rates being considerably higher in the cities 
throughout the period 1921—47 for both sexes 
and at all ages. 


The methods used for suicides have changed 
during the years. In the early twenties about two 
thirds of the men committed suicide by hanging, 
10 per cent by firearms, 12 per cent by poisoning, 
and 10 per cent by drowning, whereas almost one 
fourth of the women drowned themselves, almost 
30 per cent used poisoning, and 40 per cent hang- 
ing. (Lindhardt (12)). The corresponding 
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Table 4. 
Percentage distribution of suicide by method and sex. 


Males Females 


1941-45 1946-47 1951-57 1941-45 1946-47 1951-57 


figures for 1941—45, 1946—47 and 1951—57 are 
shown in Table 4. 


These figures show, that whereas there has been 
no change in the distribution of male suicides 
since the forties, a considerable decrease has been 


Drowning … 4.0 4.6 5.4 5.2 4.6 9.1 
Hanging …. 388 349 369 128 108 175 recorded in the proportion of poisoning among 
Firearms … 66 85 68 08 03 06 women, and a corresponding increase in drown- 
Poisoning e 47.4 48.0 47.2 78.0 80.3 67.6 ing and hanging, although the figures for these 
3.2 4.0 3.7 3.2 4.0 5.2 
two methods are still much lower than in the 
100.0 100.0 100.0 100.0 100,0 early twenties. 
Appendix. 
Deaths from suicide per 100,000 population by age and ser, and sex ratio. Denmark 1921—57. 
Mates Females Males/Females 
Under 25-44 45-64 65 years Under 25-44 45-64 65 years 
25 years years years and over 25 years years years and over 
1921 4.0 23.9 42.1 59.3 2.2 8.0 15.7 18.7 2.6 
22 4.9 25.6 48.0 72.7 1.3 8.5 12.7 24.1 3.2 
23 6.6 27.5 46.4 41.0 13 9.6 15.9 17.4 2.9 
24 4.0 22.9 46.2 60.9 Ee 9.3 17.3 17.1 2.6 
25 5.0 26.7 46.8 51.5 8.0 : 8.1 11.8 12.2 3.1 
26 6.2 25.6 60.5 60.3 2.7 6.8 15.8 24.0 3.1 
27 7.0 27.6 60.8 57.9 1.5 9.6 15.5 11.2 3.6 
28 8.3 30.5 59.6 66.0 2.0 8.7 20.6 14.7 3.3 
29 7.8 26.2 55.1 57.5 2.9 11.3 18.7 17.4 2.7 
30 7.8 30.8 47.8 69.4 3.8 13.3 16.2 17.2 2.6 
31 6.0 27.8 51.5 57.5 3.7 11.2 20.0 21.9 2.3 
32 8.2 29.7 61.9 70.7 4.1 11.6 19.6 14.0 2.9 
33 8.5 27.5 55.2 62.5 3.2 13.4 18.2 16.6 2.6 
34 6.1 27.9 56.9 50.3 2.9 11.6 23.7 15.0 2.4 
35 zl 29.6 53.8 70.0 3.9 15.6 23.0 14.1 2.3 
36 5.5 29.8 44.3 58.8 3.7 12.9 17.8 22.5 2.2 
37 5.9 31.1 62.6 69.3 3.6 16.2 24.7 22.3 2.2 
38 7.0 30.3 63.8 60.4 3.1 15.3 24.7 23.9 2.2 
39 4.8 31.6 53.5 51.2 2.1 12.1 19.5 18.5 2.6 
40 4.9 24.7 49.4 61.7 3.0 13.2 21.4 25.7 2.0 
41 5.8 22.2 46.1 54.0 3.0 13.6 25.4 21.6 1.8 
42 4.1 26.2 41.2 52.6 4.0 16.2 21.6 17.5 1.7 
43 6.3 28.8 42.8 50.8 5.6 28.2 25.0 28.9 1.3 
14 7.6 28.6 41.3 48.9 9.0 29.0 29.2 21.3 1.2 
45 7.2 29.2 51.4 48.2 6.7 36.9 34.4 25.7 11 
46 8.6 41.0 37.6 59.2 8.5 32.6 35.1 28.9 1.2 
47 | 37.5 51.9 59.7 44 27.8 38.3 17.6 1.5 
48 7.9 43.4 57.7 51.1 3.4 26.8 30.2 22.9 1.8 
49 1.5 41.3 63.1 52.9 3.5 20.7 32.0 25.2 1.9 
50 3.8 39.3 65.8 56.1 2.7 16.6 29.0 28.0 2.1 
51 5.4 40.7 63.8 52.5 3.0 20.1 28.1 19.1 2.1 
52 5.7 37.5 60.2 61.3 2.7 16.8 29.5 20.1 2.2 
53 6.4 37.2 64.4 58.5 2.9 19.2 29.6 27.5 2.0 
54 5.3 35.2 64.0 59.3 2.1 16.3 31.0 28.6 2.0 
55 4.9 37.5 65.1 57.1 2.4 16.4 28.0 27.9 2.2 
56 5.9 33.0 61.0 544 1.9 18.3 27.3 26.7 2.0 
57 45 33.8 56.0 64.2 2.3 17.8 25.4 29.0 2.0 
SUMMARY has been recorded after the extraordinarily high 


On the basis of the Danish suicide rate since 
1835 a comparison of the figures from the 19th 
century and at the present time has been carried 
out, showing that the crude rates a century ago 
were actually higher for men, and almost at the 
same level for women, as at the present time. A 
dramatic decrease in the rates for men within 
the older age groups took place during the later 
part of the 19th century, and the rate for men 
aged 65 and over is now lower than for the age 
group 45-—64 years. The female rates were only 
slightly decreasing before 1920, and have since 
then been increasing, although a drop in the rates 


rates during the second world war. 

Judging from the material available, the Danish 
suicide rate in the 19th century was among the 
highest in Europe. On the basis of Epidemiological 
and Vital Statistics Report, Vol. 9. No. 4, 1956 
(published by W.H. O.), a number of observations 
are made concerning the relative size of the sui- 
cide rates in various countries during the first 
half of the 20th century, showing that Denmark 
is still among the leading countries in this respect, 
and that the changes in the suicide rate in this 
country have in various aspects differed from 
that of other countries. Comparisons are made of 
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the age specific rates at various times since 1920 
in broad age groups, and a more detailed analysis 
of the relationship between age and suicide rate 
js carried out for at few selected countries during 
the period 1936—54. 

In part II a more detailed analysis of tie Danish 
age specific death rates from suicide is carried 
out, and compared with the corresponding rates 
for England & Wales. The British rates differ 
from the Danish ones not only in size, but with 
respect to the fluctuations with time and age. 
The standardized numbers of suicides since 1938 
are computed in order to eliminate the changes 
from year to year in the composition of the 
population in respect to age and sex. The propor- 
tion of suicides committed by men dropped 
heavily during the war, and especially in the age 
group under 45 years. The sex ratio has since 
1950 been stable around 67 per cent males for 
both age groups. The proportion of suicides 
committed in the age group under 45 years rose 
during the war, and heaviest for women; the 
proportion of young people has also kept at a 
constant level, about 45 per cent, during later 
vears, and is now almost the same for men and 
women. 

The distribution of suicides according to me- 
thod has not been changing for men since the 
forties, whereas there is a considerably lower 


percentage of women who commit suicide by 
poisoning, and a correspondingly higher per- 
centage using drowning and hanging. 
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UROPEPSIN EXCRETION AND VITAMIN B, ABSORPTION 
IN PERNICIOUS ANAEMIA AND GASTRIC ACHLORHYDRIA 


By L. KORSGAARD CHRISTENSEN and THORKILD FRIIS 


The pathological changes in the gastric mucosa 
which can lead to achlorhydria may vary from 
superficial gastritis to severe atrophy of the 
mucosa. This has been elucidated since the in- 
troduction of suction biopsy of the gastric mucosa 
by Wood, Doig, Motteram & Hughes 
(18). Using this technique, Joske, Finckh & 
Wood (10) examined 300 cases with histamine- 
refractory achlorhydria, and considerable changes 
in the mucosa were found in 263 of these patients. 

Gastric lesions of this nature will, of course, 
not only lower the secretion of acid, but the 
entire secretory activity of the stomach will be 
reduced. Joske et al. (10) thus found a rough 
correlation between the amount of pepsin ex- 
creted in the gastric juice and the histological 
changes. 

It has been shown by means of the radioactive 
vitamin B,2 absorption tests that also the excretion 


From Medical Department C, Kgbenhavns Amts Syge- 
hus (Copenhagen County Hospital), Gentofte. (Head: 
M. Siggaard Andersen). 


of intrinsic factor may be lowered in cases of 
simple achlorhydria (Schilling 1955 (15), 
Badenoch, Evans & Richards 1957 (3), 
Siurala & Nyberg 1957 (14)). 

Using the urinary radioactivity test described 
by himself, Schilling examined 31 patients 
with simple achlorhydria, and 8 of these showed 
signs of a slightly lowered secretion of intrinsic 
factor. 

At present nothing can be said as to whether 
such cases will develop pernicious anaemia, but 
some must presumably be considered latent cases 
of this disease. 

It is obviously of importance to find these cases 
of potential megaloblastic anaemia, but it is not 
possible under practical conditions to perform 
a Schilling test in all the patients in whom 
achlorhydria is ascertained. 

The question therefore arises whether it is pos- 
sible by a simple method to find the cases where 
the atrophy of the gastric mucosa is so pro- 
nounced that the secretion of intrinsic factor may 
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also be expected to be lowered. This can be 
effected by giving a fourfold dose of histamine 
after preceding administration of an antihistamine 
drug to block the histamine effect on the other 
tissues. When this technique is used as described 
by Kay (11), and when any possible fall in pH 
in the gastric secretion is measured electrometri- 
cally, actual achlorhydria is practically found 
only in patients with pernicious anaemia (Card, 
Marks &Sircus (4)). 

Another possibility is to measure the capacity 
for secreting pepsin instead of the acid-secreting 
capacity. There is a rough correlation between 
the pepsin secretion of the stomach and the 
amount of pepsin excreted in the urine (8, 1). 
Determination of the latter therefore affords a 
measure of the degree of atrophy of the gastric 
mucosa. 

Previous investigations on these phenomena 
may possibly have reflected the technical diffi- 
culties in determining minute amounts of pepsin. 
The writers have used a very exact method and, 
therefore, thought it would be of interest to ex- 
amine the value of the determination of the uro- 
pepsin exeretion (UP). 

The UP excretion was therefore determined in 
a group of patients with pernicious anaemia and 
in one group with simple achlorhydria. In these 
patients the urinary radioactivity test (URT) de- 
scribed by Schilling was performed at the 
same time. 


PREVIOUS INVESTIGATION 

Farnsworth, Speer & Alt (6) found 
considerable overlapping between the UP ex- 
cretion in patients with pernicious anaemia and 
other cases of achlorhydria. Aitken, Spray 
& Walters (1) examined the 24-hour UP ex- 
cretion in 37 patients with pernicious anaemia; 
they excreted an average of 19 units, varving 
from 0 (5 patients) up to 5) units. Ten out of 
21 patients with hypochromic anaemia and simple 
achlorhydria exereted under 50 units, but the 
mean was 68 units for the whole group. 

Sircus (13) examined 12 patients with per- 
nicious anaemia, and 7 of these execreted no UP. 
The other five excreted 19, 19, 50, 51 and 70 units 
in 24 hours. Of 12 patients with hypochromic 
anaemia and achlorhydria, 4 excreted no UP, 
and the eight excreted 60, 90, 95, 102, 106, 130, 
147 and 279 UP units. The normal range was 
262 + 122 units in 24 hours. 

Sircus further showed that of 10 patients 
with achlorhydria, 6 were able to excrete acid 
after the augmented histamine test of Kay, and 
these six all excreted UP. The four who did not 
respond to this test did not excrete UP either. 
The capacity of these four patients to absorb 
vitamin Bie was not examined. 

Badenoch, Evans & Richards (1957) 
found correlation between the histology of the 
gastric mucosa and the UP exeretion. Patients 


with severe mucosal atrophy had a low UP ex- 
cretion. Some of these had an increased excretion 
of radio-cobalt vitamin B42 in the faeces, though 
not so high as in patients with pernicious an- 
aemia. 

Hgstrup & Bastrup-Madsen (8) ex- 
amined the UP excretion in patients with simple 
achlorhydria and in cases of pernicious anaemia, 
and found results similar to those found by 
Aitken, Spray & Walters. 


METHODS 

The gastric secretion was withdrawn with a tube, 
measuring 4 mm in thickness. If the fasting secretion 
contained no acid, 0.1 mg of histamine per 10 kg body 
weight was administered. Secretion was then with- 
drawn every 15 minutes for the next 90 minutes. If 
none of the portions of secretion turned Congo red 
paper blue, it was assumed that the patient had 
achlorhydria. 

Uropepsin was determined according to a method 
described by one of the writers (5). As importance 
was attached in the present study to determinations 
of minute amounts of uropepsin with great accuracy, 
the urine was dialysed. A citrate buffer (pH 2.25) was 
then added, so that the urine was diluted in the ratio 
1:5. 5 ml of this dilution (corresponding to 1 ml of 
urine) was used, and the edestin substrate was digested 
for 20 hours. Normal individuals generally excrete 
from 500 ug to 4000 ug of UP in 24 hours; however, 
no large series of normal cases has been examined 
with this method. 

The Schilling test was carried out in principle in 
accordance with the original method of Schilling 
(1953). However a lower dose — 0.5 ug of vitamin 
B,2 (“Merck”) containing 0.1 uC Co®® — was given. 
With this method the 24-hour urinary excretion in 
normal persons is from about 10 to 38 per cent of the 
dose administered (17). 

The plasma B,z2 level was determined microbiologi- 
cally by means of Lactobacillus leichmannii 313 (1). 
Only 3 per cent of normal controls had concentrations 
of less than 200 uug/ml (Ostergaard Kristen- 
sen 1958 (19)). 


MATERIAL 


The series consisted of 20 patients with per- 
nicious anaemia (8 males, 12 females) and of 61 
patients with simple achlorhydria (14 males, 47 
females). The great majority of the latter category 
were patients in whom the gastric secretion was 
examined owing to dyspeptic complaints. Only 
20 of these had iron deficiency anaemia. The 42 
of the patients in the same group were over 60 
years of age. 


RESULTS 

The results are shown in Figures 1 and 2. lt 
appears that 11 out of 20 (55 per cent) of patients 
with pernicious anaemia excreted less than 50 ug 
of UP in 24 hours. Eighteen out of the 20 (90 per 
cent) had an execretion under 200 ug. One of the 
patients (UP 225 ug) had a partially enterogen- 
ous pernicious anaemia. The patient who had 
the highest exeretion (318 ug) had a very large 
cancer of the stemach. The average UP excretion 
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Fig. 1. 
Uropepsin excretion and Schilling-test in 20 cases of 
pernicious anaemia. 


8 8 


Fig. 2. 
Uropepsin exrcretion and Schilling-test in 61 cases of 
simple achlorhydria. 


in the group of pernicious anaemia was 75 ug in 
24 hours. 

Of the 61 patients with simple achlorhydria, 
3 (about 5 per cent) had an exeretion under 50 ug, 
17 (about 28 per cent) exereted less than 200 ug. 
The average UP excretion for the whole group 
was 600 ug. The average exeretion in the Schil- 
ling test in the first 17 of the patients of this 
group and in the remaining 44 was 14.7 per cent 
and 18.4 per cent respectively. 


DISCUSSION 

In accordance with other studies (1, 6) it was 
found that the average UP excretion in patients 
with pernicious anaemia was very low, though 
about half the patients excreted some UP (over 
50 ug). There was considerable overlapping be- 
tween the group with pernicious anaemia and 
that of patients with simple achlorhydraia. De- 
termination of the UP execretion in the individual 
case is therefore of no differential diagnostic 
value. 

The results obtained are in good accord with 
the biopsy findings by Joske, Finckh & 
Wood (10). Some of their data are given in 
Table I. It appears that 60 per cent of their patients 
with pernicious anaemia had no complete gastric 
atrophy; this corresponds quite well to the fact 
that some UP excretion (> 50 ug) was found in 
45 per cent of patients with pernicious anaemia 
in the present series. Of their patients with simple 
achlorhydria, about 35 per cent had severe histo- 
logical changes (atrophic gastritis, severe atrophic 
gastritis). This is in fairly good accord with the 
fact that 28 per cent of our patients of this nature 
had a UP excretion under 200 ug. 


Table 1. 
Gastric biopsy results of Joske, Finckh & Wood. 
Simpel Pernicious Previous 
achlorhydria anaemia gastric surgery 
IL. Within normal | 
limits | 37 18,4 % 14 32 % 
II. Superficial | 
gastritis | 31 25,4% | | 15 34% 
HI. Superficial | 
gastritis with | 
atrophy 4l 204% , 9 9% 4 9% 
IV. Atrophic | 
gastritis 55 27,3% | 16 16 % 6 14% 
V. Severeatrophic| 17 85% | 35 35% | 4 9% 
VL. Gastric atrophy 0 0 | 40 40 % | 1 2% 
Total | 201 | 100 | 44 


Thus the trophic condition of the gastric mucosa 
is estimated much better by the UP determination 
than by the ordinary examination for histamine- 
refractory achlorhydria. This is to some degree 
due to the technique used in the latter examina- 
tion. A wrong result will be obtained in a number 
of cases because the tube has been placed in a 
wrong position. In other cases the stomach does 
produce some acid, which can be demonstrated 
electrometrically by a fall in pH, but which is 
not in evidence in the Congo paper test. As pre- 
viously mentioned, the augmented histamine test 
of Kay will actually show results which are in 
accord with the UP determination (13). 

There is thus undoubtedly a certain correlation 
between the lowering of the acid secretion and 
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Table II. 
Examples of cases with lowered UP excretion, lowered URT or low serum B, z2. 
Patient Sex | Age Diagnosis Hb | Schilling-test Ug Uropepsin Serum-Bj2 
No. | | excreted in 24 hours 
| | 71 | polyarthritis | 53 | 93—305(.r) | 12 | 128 
2. | t | 49 | polyarthritis | za | 13.9 | 66 | 133 — 
3. | t | 65 | Dyspepsia | 74 | 16.2 | 94.3 | 68 — 
a. | | 69 | chotelithiasis la | 12.3 |_230 | 102 — 
5. | f | 67 | Resect. ventr. | se | zr 2120. F.) | 114.7 | 140 — 
antea. 
6. | | 65 | P. a. | 83 | 02 9,5 (LF) | 51.7 | 80 — 
| Peritonitis chr. | 
| Pa | 
f__| 75 | Gastroentero- 75 04 9,1 (LF) | 225 64 — 
| |_anastomosis seq. | | 


the reduction of the UP exeretion, but it is much 
easier to determine the latter quantitatively. 

As has been stressed by Pedersen, Lund, 
Sgeborg Ohlsen & Ostergaard Kr i- 
stensen (12) among others, there will be a 
few cases of preclinical pernicious anaemia among 
the patients with simple achlorhydria (see also 
Table II below). Histamine-refractory achlor- 
hydria is, however, a frequent condition. The UP 
determination will therefore be of importance as 
a screening test with which to distinguish the 
cases (UP < 200 ug) among which it may be 
possible to find a latent perniciosiform condition. 

The UP determination will also be of im- 
portance in the estimate of several individual 
cases, and will often in such cases be able to 
contribute to the elucidation of the pathogenetic 
conditions. Table II gives some examples of this. 


Case 1 had a subnormal serum Biz level. The 
CRT showed an excretion at the limit of the 
rormal, but it increased after administration of 
ratrinsic factor (I.F.). The UP excretion was 
low. The two last findings both suggest the 
presence of severe mucosal atrophy, and a patient 
of this type should, of course, in particular be 
observer! carefully with a view to the development 
of a manifest megaloblastic anaemia. 


Almos! the same applies to Cases 2 and 3, 
where however the URT was within normal limits. 
In Case 4, however, the low serum Biz level is less 
likely to be due to a pure gastric atrophy, as the 
UP was not very low. 


Case 5 had had a partial gastrectomy done 
(Billroth I) 8 years ago. The values shown suggest 
that an atrophic gastritis had developed in the 
remaining part of the stomach, and the data in 
Table I show that this occurs quite often. Latent 
or manifest perniciosiform conditions following 
partial gastrectomy are well known (2), and 
possibly not quite infrequent. The UP determi- 
nation will presumably be a suitable screening 
procedure with which to distinguish these cases. 


Case 6 had a pernicious anaemia and further 
suffered from chronic peritonitis with intestinal 
strictures. The low UP excretion suggests that the 
perniciosiform condition was of gastric origin. 
Administration of intrinsic factor caused a rise 
in the excretion at the URT, though far from as 
large as is usuaily seen in untreated cases of 
pernicious anaemia. This fact suggests that the 
intestinal disorder was a contributory patho- 
genetic factor. 

In Case 7 this latter fact was especially con- 
spicuous, as the UP excretion was not exactly 
low in this case. The patient had had a gastro- 
enteroanastomosis and enteroenteroanastomosis 
done 25 years ago. However, radiography did not 
show the typical picture found after this oper- 
ation, so the latter may possibly have resulted in 
an unintentional fistula-formation between the 
loops of the small intestine. 

With regard to the excretion of the labelled 
vitamin, no definite correlation was found be- 
tween the size of this and the UP excretion (Fig. 
2). This, of cource, only suggests that atrophic 
gastritis resulting in pronounced waste of zymo- 
genic cells may leave the elements producing 
intrinsic factor relatively unaffected. Whereas 
Schilling found a subnormal excretion of the 
radioactive vitamin in 8 out of 31 patients, this 
was the case only in 3 out of our 61 patients. 


SUMMARY 


The uropepsin excretion was determined in 
20 patients with pernicious anaemia and 61 
patients with simple achlorhydria. It appeared 
that there was a considerable overlapping of the 
values found in the two groups of patients. 

It is pointed out that the uropepsin determi- 
nation may be of value as a screening procedure, 
and may also contribute to the understanding of 
the pathogenetic conditions in some individual 
cases of latent or manifest megaloblastic anaemia. 
Determination of the UP excretion will presum- 
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ably in most cases afford the same information 
as gastric biopsy. 

No general correlation was found between the 
uropepsin excretion and the production of in- 
trinsic factor estimated by the urinary radio- 
activity test of Schilling. 
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THE PERIPHERAL BLOOD LEUKOCYTES IN CHRONIC 
RENAL INSUFFICIENCY 


By POVL RIIS and JORGEN STOUGAARD 


By routinely applying a series of haematological 
examinations to a large group of patients with 
chronic renal failure, it soon became obvious that 
the leucocytic picture showed a peculiar pattern 
in connection with this condition. The most out- 
standing feature was a shift of the normal differ- 
ential fraction of neutrophilic granulocytes to 
higher values and an accompanying shift of the 

„percentage of Iymphocytic cells (lymphocytes 
and monocytes) towards very low values. 

The questions arising from this observation 
were the following: 

1) Was the constant leukocytic pattern related 
only to infectious diseases of the kidneys or 
was it a mere feature of chronic renal failure 
of different aetiology”? 

2) If related to renal insufficiency per se, was 

the change in the differential or absolute 
counts of leukocytes linearly related to the 
serum creatinine concentration? 
Did the characteristic change in the differ- 
ential count reflect an absolute lymphopenia, 
a relative Tymphopenia due to constant granu- 
loeytosis or a combined influence of these 
two factors? 


3 


From Medical Department B, Copenhagen County Ho- 
spital, Glostrup. (Head: E. D. Bartels). 

Aided by a grant from “Kgbmand i Odense Johann 
og Hanne Weimann, f. Seedorffs legat” and “J. L. 
Smiths stipendium”. 


In 1930 Kollert & Paschkis studied a 
few cases of different renal diseases and noticed 
now and then an accompanying leukocytosis. 
However, these authors related the leukocytosis 
to complicating infectious diseases and not to the 
renal insufficiency itself. The lymphocyte counts 
were found to be normal or high normal. 

Reichel (1935) reported the finding of ab- 
solute Iymphopenia in ten cases of “secondary” 
and five cases of “malignant” nephrosclerosis, 
four cases of chronic pyelonephritis and one case 
of nephroiithiasis with anuria. He concluded that 
Iymphopenia and leukocytosis were constant signs 
of severe chronic uraemia and were related to an 
absolutely grave prognosis. 

In contrast, Callen & Limarzi (1950) 
found no constant changes in the leukocytic pic- 
ture beside a slightly elevated leukocyte count 
and a shift to the left in connection with infection. 
Their material consisted of 102 patients with in- 
fectious and degenerative renal diseases. 

These contradictory statements are reflected in 
recent monographs on renal diseases and hae- 
matology. Fishberg (1954) summarizes: “The 
white cells show no constant change in patients 
with azotaemic anaemia” and “Reichel has de- 
scribed lymphopenia in uraemia, but this is excep- 
tional”. Wintrobe (1956) states: “In azot- 
aemia the leukocytosis is especially marked if 
pericarditis occurs”. 
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After the present investigation had been finish- 
ed Jensson (1958) reported his studies of the 
leukocytic picture in 14 patients with anuria. This 
work will be discussed together with a study 
dealing with anuric patients (Riis & Sto u- 
gaard, 1959). In a control material of 40 pa- 
tients with “chronic uraemia” Jensson found 
Iymphocyte values below 1000 cells per cmm in 
almost all cases. No correlation was seen between 
Iymphocyte values and the blood urea concentra- 
tion. 


MATERIAL AND METHODS 

From a larger group 72 patients with a clini- 
cally well established diagnosis of chronic pyelo- 
nephritis were selected. In 25 the diagnosis was 
confirmed at autopsy. In the 72 patients a total 
of 122 corresponding determinations of total and 
differential leukocyte counts and serum creatinine 
concentrations could be selected. Routinely 100 
leukoecytes were classified in the differential 
counts. 

A smaller group of various other chronic renal 
diseases with impaired renal function consisted 
of four patients with chronic glomerulonephritis, 
three patients with malignant nephrosclerosis, 
two patients with unclassified chronic nephritis, 
one with renal tuberculosis, one with nephro- 
calcinosis, and one with renal obliterating throm- 
bo-angiitis. In these patients a total of 19 cor- 
responding determinations of total and differ- 
ential leukocyte counts and serum creatinine con- 
centrations could be selected. 

In all, 141 combined determinations were made 
in 84 patients with chronic renal insufficiency. 


RESULTS 

Fig. 1 shows the total leukocyte counts in 
patients with chronic pyelonephritis. Acute ex- 
acerbations in the chronic course of infectious 
renal disease were detected by the criteria of 
fever and/or a pathological urine sediment during 
the admission. Where fever of non-renal origin 
was present the haematological determinations 
were excluded. In Fig. 1 the values from patients 
febrile or with a pathological sediment are in- 
dicated by a circle. 


v/ It will be seen that generally the total leukocyte 


count is normal or higher than normal in chronic 
renal failure. The highest counts are not con- 
stantly related to clinical signs of acute infection. 
Neither seems the total leukocyte count to change 
regularly with progressive impairment of renal 
function expressed by the serum creatinine con- 
centration. 

The percentage Iymphocytes and monocytes in 
the differential counts is shown in Fig. 2. The 
motivation for bringing these relative data beside 
the absolute counts will be given later. The 
lymphoecyte-monocyte percentage is seen to be 
significantly lower than normal in nearly all 
cases. Several readings are extremely low, de. 


under 10 %. Cases with and without clinical signs 
of acute infectious processes show the same distri- 
bution. The diagram gives the vague impression 
4hat higher percentages are connected with low 
concentrations of serum creatinine and vice versa, 
but the differences are not significant. The upper 
and lower normal limits (48 and 28) of the per- 
centage Iymphocytes plus monocytes are chosen 
from Miale. Sturgis gives a higher minimal 
limit and Dac ie one of the same order as chosen 
here. 

To evaluate to which degree the absolute 
amounts of granulocytes and Iympho-monocytes 
influence the differential count in chronic renal 
failure the total figures are shown in Figs. 3 and 
4, Elevated granulocyte counts are seen to be as 
usual as normal ones. In patients without acute 
infectious signs high counts are more often seen 
in connection with a high serum creatinine con- 
centration than with a low one. Subnormal values 
are unusual; vet when present they might be 
found in patients with acute infectious signs. The 
upper and lower limits of normal granulocyte and 
lympho-monocyte counts are chosen at 5700, 
3100, 3500 and 1800 cells per cmm respectively 
(M iale). 

The total amounts of Iymphocytes plus mono- 
cytes are significantly lower than normal in most 
cases. Normal values are encountered, often in 
the lower half of the normal range and probably 
more frequent in connection with moderately 
elevated serum creatinine concentrations. 

The influence of these deviations in total gra- 
nulocyte and lympho-monocyte counts on the 
differential count will be discussed later. 

The results obtained in the non-pyelonephritis 
group of chronic renal failure are shown in 
Fig. 5. The total leukocyte count in this group 
proved to be in accordance with observations in 
the pyelonephritic group, i.e, they were normal 
or moderately elevated. A more detailed graphic 
documentation of the absolute values is therefore 
omitted. Fig. 5 shows that the values for the 
Iymphoecyte-monocyte fractions of the differential 
counts are low. This change seems irrespective 
of the different aetiologies of the chronic renal 
failure. 

Common to the chronic pyelonephritis group 
and the group of various other chronic renal in- 
sufficiencies is the lacking correlation between 
the highest serum creatinine concentrations and 
the lowest Iympho-monocyte values. However, 
when serial determinations are performed in in- 
dividual patients there seems in selected cases to 
be a certain correlation between the degree of 
renal failure and variation in the granulocyte/ 
Iympho-monocyte ratio. In the present material 
such a correlation cannot be based on more exact 
measurements (e. g. repeated differential counts 
of a much larger number of cells than used for 
routine clinical work) but remains a mere clinical 
impression. 
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Combined determinations of total leukocyte counts 
and serum creatinine concentrations in 72 patients 
with chronic pyelonephritis. 


Percentage Diagnosed in vivo Aich teve 
phocvtes 
onocvtes x_Diagnosed in vivo and verified by autops urine sediment was presen! 
Upper and lowe 3 
50 
40 . 
© 
® 
x 
® ® 
© 
Serum creatinine mg/100 ml. 
Fig. 2. 


Combined determinations of lymphocyte plus mono- 
cyte differential counts and serum creatinine concen- 
trations in 72 patients with chronic pyelonephritis. 


DISCUSSION 


The serum cregtinine concentration was chosen 
as an indicator of renal failure instead of the 
serum urea concentration, because the former was 
thought to give a more close correlation to the 
clinical and haematological manifestations of 
chronic renal failure. The difference in variations 
between the degree of renal anaemia and the 
serum creatinine and urea concentration was 
stressed by Effersge (1958) in patients with 
chronic renal failure of different origin. 

The criteria for classifying Iymphocytes and 
monoecytes in routinely applied clinical differ- 
ential counts cannot be considered quite constant. 
This is mainly due to alternating examinators 


and partly to a certain amount of non-classifiable 
cells. On account of this the counts of Iympho- 
cytes and monocytes have been added in the 
present investigation. In this way maximal values 
of Iymphoecyte counts seem to be secured whereas 
the actual Iymphocyte counts must be considered 
as minimal values, the latter thus accentuating 
an observation of Iymphopenia too much. The 
intricate question (see for instance Yoffey & 
Courtice) of a possible relation between 
Iymphoecytes and monocytes, morphologically re- 
flected by intermediate forms in the peripheral 
blood, has been disregarded. 


The observations in the present work seem to 
fully confirm those of Reichel from 1935. His 
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Combined determinations of total neutrophil counts 
and serum creatinine concentrations in 72 patients with 
chronic pyelonephritis. 
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Fig. 4. 
Combined determinations of total lymphocyte plus 
monocyte counts and serum creatinine concentrations 
in 72 patients with chronic pyelonephritis. 


statements, however, were rather categoric. In 
v contrast to these the present results show, that 
low Iympho-monocyte differential percentages 
and absolute fractional counts are, as a rule but 
not invariably, seen in chronic renal insuffi- 
ciency. Based on his 20 case reports, Reichel 
concluded that the finding of significant lympho- 
„penia was a grave prognostic sign. We cannot 
deny this inasmuch as Ilymphopenia is further 
related to manifest renal insufficiency with 
its bad prognosis as such, but a linear varia- 
‘tion between leukocytic deviations and renal 
function could not, however, be detected, as 
mentioned above. In the selected cases, in which 
the lympho-monocyte differential fraction rose 
with improving renal function, it seems rather 
awkward to use these fluctuating haematological 


measurements as indicators of renal function, and 
hereby of prognosis, when the serum creatinine 
concentration is much more exact. Thus the 
findings of almost constant changes in the leuko- 
cytic picture in chronic renal insufficiency has 
no direct clinical importance and must be re- 
garded as a further sign in the haematology of 
renal insufficiency beside the anaemia and the 
changes in blood platelets. 

Secondarily, the finding of a changed granulo- 
cyte/mono-lymphocyte ratio throws some light 
on the use of differential leukocyte counts and 
absolute fractional counts. 

Differential counts are widely used by clinicians 
besides total leukocyte counts. Absolute fractional 
counts are rarely given routinely. When dealing 
with granulocytopenia the absolute amount of, 


neutr: 
factor 
togeth 
suffic 

Chr 
condi 
is oft: 
granu 
value 
flect 
but a 
count: 
with 
latter 
sive 
effect 
studie 


‚such 


know: 
failur: 
phera 
preset 
ac 
in the 
chron 
sign o 
conne 
of ren 


One 
minati 
and s 
formee 
Of the 
Aephri 


| »ariou 


MAY 1959 


DANISH MEDICAL BULLETIN 


1 Re tarctior 


Percentage 


Lemphocstes O Febrile 2 alcinosis 
monocvtes x _Nephroscieros:s aatbolog:cal urine sedimer” 3 Renal tuberculosis nets of normal va 
50 
. 
2 a 
10 kad . 
0 ERR B 6 18 19 23 25 
Serum creatinine mg/100 ml. 
Fig. 5. 


Combined determinations of lymphocyte plus mono- 

cyte differential counts and serum creatinine concen- 

trations in 12 patients with non-pyelonephritic chronic 
renal insufficiency. 
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neutrophilice granulocytes seems to be a limiting 
factor and in this case a mere differential count 
together with a total leukocyte count is not 
sufficient without an additional calculation. 
Chronic renal insufficiency is an example of a 
condition, in which an absolute Iymphopenia 
is often connected with high total leukocyte and 


granulocyte counts. In this wav the percentage 


value for Ilymphocytes (plus monocytes) will re- 
flect not only the low Iympho-monocyte counts, 
but also the changes in granulocyte and total 
counts. This might even be more in accordance 
with the actual pathophysiological change, if the 
latter is caused by a factor combining a depres- 
sive effect on Iymphocytic cells with a stimulating 
effect on neutrophilic granulocytes. From the 
studies of adrenocortical hormones we know that 


„such factors do exist. Cnfortunately, nothing is 


known about the way in which chronic renal 
failure is connected with the changes in peri- 
pheral blood leukoecytes mentioned above. The 
present investigation yields no such information/ 
As a consequence we can only state that changes 
in the leukocyte picture of peripheral blood in 
chronic renal failure seem to add vet another 
sign of the profound derangement of homeostasis 
connected in an unknown way with major degrees 


of renal insufficiency. 


SUMMARY 

One hundred and forty-one combined deter- 
minations of total/differential leukocyte counts 
and serum creatinine concentrations were per- 
formed in 84 patients with chronic renal failure. 
Of these, 72 patients suffered from chronic pyelo- 
Aephritis (25 verified at autopsy) and 12 from 
various other chronic renal diseases, all except 


one (renal tuberculosis) with a non-bacterial 
aetiology or non-classifiable. 

Common to both groups were the findings of 
normal or high total leukocyte counts, normal or 
high neutrophilic granulocyte counts and low 
Iympho-monocyte counts. Lymphocyte and mono- 
cyte counts were added to obtain maximal counts 
of Iymphocytes and intermediate forms between 
Iymphocytes and monocytes. This was especially 
important, because lyimphopenia was found to be 
related to chronic renal failure. 

A linear variation between high serum crca- 
tinine concentrations and low absolute Iympho- 
cyte counts could not be detected as a whole. In 
selected individual cases, in which several com- 
bined estimations were made, a coarse correlation 
was observed, however especially if renal function 
varied from high to low values or vice versa. 

The changes in absolute fractional counts were 
often best reflected in the differential counts, in, 
which very low Iymphocyte and high neutrophilic 
granulocyte percentages were seen as a rule. 

The mechanism with which chronic renal 
failure acts on the peripheral blood leukocytes 
is not known. 
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THE PERIPHERAL BLOOD LEUKOCYTES IN ACUTE ANURIA 


By POVL RIIS and JORGEN STOUGAARD 


Besides routinely applying a series of haema- 
tological examinations to consecutive cases of 
chronic renal failure, the results of which have 
been described in the preceding article (Riis & 
Stougaard 1959) the same investigational 
program was carried out in cases of acute anuria 
during the years from 1955 till august 1958. Cha- 
racteristic changes in the amount and distribu- 
tion of the peripheral blood leukocytes were ob- 
served and these changes were principally identi- 
cal with those detected in chronic renal failure. 


However, certain patho-physiological conditions 

influencing the peripheral blood leukocytes in a 

theoretical or well-known way were principally 

different in acute and chronic renal failure. One 

difference was, that acute anuria often affects 

patients who have shown no signs of earlier 

renal disease, and whose kidneys have been 

healthy in the pre-anuric state. Chronic renal 

failure might hypothetically affect the homeostasis 

(in casu the part of it dealing with normal haema- 

tological values) through a complicated mecha- 

nism that needs some time to develop. An example 

| of such a gradually developed haematological 

a mechanism in chronic renal failure is the hae- 

molytic factor in so-called nephrogenic anaemia. 

On the other hand the physiological derangements 

accompanying anuria develop in a very short 

time. Another difference is the severe surgical 

and/or infectious basic lesions often present in 

acute anuric patients. Such major bacterial in- 

fections, primarily with pyogenic bacteria, result 

per se in marked leukoecytosis and neutrophilic 

granulocytosis. Crush lesions, large surgical pro- 

cedures, etc, when uncomplicated by infection, 

in themselves represent a severe acute “stress” 

sufficient to influence the leukocytic picture of 
the peripheral blood. 

When the present investigation had been 

finished, Jensson (1958) appeared to have 

worked independently along the same line. In 
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eight out of 14 patients with acute anuria he 
carried out repeated examinations of the peri- 
pheral blood leukocytes and simultaneous esti- 
mations of the blood urea concentration. At least 
one half of his patients had severe infectious 
complications and one had a Salmonella typhi 
murium infection. The main surgical lesion was 
accidental haemorrhage. Jensson found that 
Iymphopenia was “a striking feature of acute 
uraemia” and that this in most cases was ac- 
companied by a neutrophilic leukocytosis. The 
presence of infection did not seem to influence 
the leukocytic pattern. No relation was seen be- 
tween the serum 
degree of Iymphopenia. The lower normal limit 


urea concentration and the | 


of absolute Iymphocyte counts was chosen at 
1500 cells per cmm. 


MATERIAL AND METHODS 


In 28 patients with acute anuria 42 total and 
differential leukocyte counts and simultaneous 
serum creatinine estimations were performed. 
The pathogenic factors in the 28 cases of acute 
anuria are shown in Table 1. 


Table 1. 


Pathogenic mechanism Number of patients 


Complicated cholecystectomy 
Cholangitis with sepsis 
Acute pancreatitis 
Septic abortion 
Parametritis complicated by ileus 
Cystocele operation 
Meningitis and pregnancy 
Appendicitis complicated by peritonitis .…… 


Ureterolithotomy 
Perforated gastric ulcer 
Carbon monoxide poisoning 
Thrombosis of aorta and renal arteries ….. 
Transfusion incompatibility (not ABO-Rh).. 
Crush lesion 


he 


Routinely 100 leukocytes were classified in the 
differential counts. 

Five patients received adrenocortical hormones, 
when the combined leukocyte and serum crea 
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Combined determinations of lymphoeyte plus mono- 
eyte differential counts and serum creatinine concen- 
trations in 28 patients with acute anuria. 
tinine estimations were made. The preparation amount and distribution of the peripheral blood 
administered was a phosphoric acid ester of _leukocytes. In an attempt to evaluate this in- 
hydrocortisone and the daily doses varied from _fluence, such complicated cases are indicated in 
100 to 600 mg, given intravenously. The initial the diagrams by a circle. 
dose, often 300-400 mg, was administered at 
EE least 24 hours earlier than the first total and RESULTS 
differential leukoecyte count, with the exception Fig. 1 shows the total leukoecyte counts in 28 
_ of one case, in which the steroid therapy and the patients with acute anuria. Generally these total 
‘he laboratory estimations started on the same day. counts are higher than normal or high normal. 
A considerable part of the anuric patients were In comparison with the corresponding counts in 
an febrile on account of severe infectious states with chronic renal railure the present ones are higher. 
ca or without major surgical lesions. Such complicat- Cases in which major infectious complications 
ing infections would most probably influence the were present show normal or increased total 
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Combined determinations of total lymphocyte plus 
monocyte counts and serum creatinine concentrations 
in 28 patients with acute anuria. 


counts, whereas the few cases in which signs of 
bacterial inflammation lacked are connected with 
normal counts. No correlation is seen to the 
degree of renal failure measured by the serum 
creatinine concentration. Nor does the treatment 
with corticosteroids seem to influence the total 
leukocyte counts in a constant way. 

The percentages of Ivmphocytes plus monocytes 
in the differential counts are shown in Fig. 2. 
Almost invariably these are very low, several are 
less than 10 per cent. In this diagram a correlation 
to serum creatinine concentrations, the presence 
of bacterial complications or treatment with corti- 
costeroids is not significant either. 

The upper and lower normal limits (48 and 
28) of the percentage Iymphoeytes plus mono- 


eytes are chosen from Miale as in another 
study (Riis & Stougaard 1959). 

To analyse to which degree the two most possi- 
ble factors influence the changed differential 
count, the absolute counts of neutrophilic granulo- 
cytes and Iymphocytes plus monocytes are shown 
in Figs. 3 and 4. 

The amount of eosinophilie and basophilic 
leukocytes were as a whole within normal limits 
and thus without influence on the changed granu- 
loeyte/lympho-monocyte ratio. In accordance 


with the presence of high normal or high total 
leukoecyte counts the total neutrophilic granulo- 
cyte counts are changed in the same direction, 
vet represented by a larger number of hyper- 
normal values. 
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Linking the shifts of total leukocyte counts, 
absolute fractional granulocyte counts, and differ- 
ential counts together, the variations in absolute 
Iympho- plus monoeyte counts are shown in Fig. 
4. A significant reduction in comparison with 
normal values is evident. Half of the values are 
seen to be 1000 cells per cmm or less. A possi- 
ble correlation between absolute Iympho-mono- 
cyte counts and the degree of acute renal failure 
could not be established, when combined values 
from the 28 patients were plotted in the same 
diagram. Serial combined determinations have 
been applied only in a few cases. In such cases 
no linear correlation between renal function ex- 
pressed in serum creatinine concentrations and 
absolute fractional lympho-monocyte counts could 
be detected. However a coarse, but in the present 
material a hardly significant, regular variation 
was seen between the degree of renal function 
and the reduction in corresponding 1lvmpho- 
monoecyte differential counts. 


DISCUSSION 


One point mainly seems to explain the difficul- 
ties in detecting a possible regular variation be- 
tween the degree of leukocytic changes and renal 
failure respectively in the present material. Many 
of the present patients were seriously ill, even 
judged as anuric patients, and were admitted to 
the department rather late. These patients, of 
whom a larger part died, are as a rule only re- 
presented by one combined determination, be- 
cause death ensued in one or two days. In other 
words these patients not only reflect haemato- 
logically the most dramatic initial infectious 
states, but corresponding determinations from a 
later period, when the anuria itself influences the 
condition, were not obtainable. 

Treatment with corticosteroids seems not to 
have changed the amount and distribution of the 
peripheral blood leukocytes to a degree detect- 
able in the present study. Probably contributing 
to this is the fact that adrenocortical hormones 
were administered during 24 hours or less before 
the haematological examinations took place. More- 
over, the well-known effect of corticosteroids on 
the peripheral blood leukocytes, that undoubtedly 
took place during the 24 hours, probably in- 
terfered with other factors seriously influencing 
homeostasis and thus was not able to change the 
leukoeytie picture characteristically. 

A comparison between our investigation of 
chronic renal failure (Riis & Stougaard 
1959) and the present one seems adequate. Gener- 
ally the changes in the peripheral blood leuko- 
eytes have been identical, yet with certain quanti- 
tative differences mentioned above. When dealing 
with chronic renal failure it could be concluded, 
that an effect of renal insufficiency itself, identi- 
cal in an infectious and in a non-infectious group, 
was responsible for the regular changes in the 
leukoeytie pattern. A similar conclusion can be 


drawn from the findings in acute anuria with 
and without complicating bacterial inflammation. 
The last group is represented by a case of carbon 
monoxide poisoning, a case of sequelae to in- 
compatible blood transfusion and one of a severe 
crush lesion. In these patients a minor degree of 
non-bacterial inflammation might have been 
present, vet only to an extent not reflected in the 
clinical symptomatology. The corresponding de- 
terminations in these three patients do not diverge 
principally from the group with infectious compli- 
cations. Only the total leukocyte and the neutro- 
philic granulocyte counts are within normal 
limits in these few determinations. In other 
words: The changes in the peripheral blood leuko- 
cytes connected with acute renal failure seem 
related to the renal insufficiency itself and are 
accentuated only by complicating infections. 

Comparing Jensson’s (1958) results with 
our own leads to the establishment of almost 
complete accordance. The two materials seem 
comparable, vet with a moderately higher 
number of complicating infections in our ma- 
terial. Common to both investigations is the 
finding of significant Iymphopenia connected 
with acute anuria, and the negative finding of a 
correlation to the serum urea concentration in 
Jensson’s material and the serum creatinine 
concentration in the present one. We further 
agree, that the degree of lymphopenia can not be 
used as an indication of haemodialysis or as a pro- 
gnostic sign. Concerning the relation of Iympho- 
penia to the prognosis of renal disease, the reader 
is referred to a brief discussion in the preceding 
article (Riis &Stougaard 1959). The reason- 
ableness of relating uraemic haematological de- 
terminations to serum creatinine instead of serum 
urea concentrations (Effersge 1958) and the 
motivation for adding lymphocytes and monocytes 
in the present investigation have also well been 
discussed previously. 

Inevitable for some discussion is the question 
of the possible patho-physiological pathway 
through which the influence of renal failure is 
transmitted to the peripheral blood leukocytes. 
From the present work this question cannot be 
answered any more than from that on chronic 
renal insufficiency. However, a parallel between 
the acute and chronic states can be drawn. The 
principal identity of changes in the amount and 
distribution of peripheral blood leukocytes con- 
nected with acute and chronic, infectious or non- 
infectious, renal failure shows that the severe 
derangement of haematological homeostasis thus 
established is probably brought about through an 
identical mechanism. The nature of this is un- 
known. 


SUMMARY 
In 28 patients with acute anuria 42 correspon- 
ding determinations of total and differential leu- 
koecyte counts and serum creatinine concentration 
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were performed. Twenty-five of these patients 
had clinical signs of severe complicating infec- 
tions whereas the remaining three seemed un- 
complicated. 

Common to both groups of acute renal insuffi- 
ciency was the finding of normal or increased 
total leukoecyte counts and neutrophilie granulo- 
cyte counts. Lymphopenia was an almost constant 
sign, reflected both in absolute counts and in dif- 
ferential counts. The latter showed an outstanding 
increase in the neutrophilie granulocyte/lympho- 
monocyte ratio, because the absolute lympho- 
penia as well as the frequent increase in granu- 
loeytes influenced the differential count in the 
same direction. 

No linear or other constant variation was found 
between the degree of renal failure expressed in 
the serum creatinine concentration and the ab- 
solute Iymphocyte counts. A vague and probably 
non-significant linear variation of the lympho- 
monocyte percentage was seen in a few selected 
cases. 

In accordance with a previous work serum 
creatinine and not serum urea was chosen as an 
indicator of renal function. 


The motivation for adding Ivmphoecyte and mo- 
nocyte counts in the present work was the same 
as in the previous work in question: To secure 
maximal counts of Iymphocytes and intermediate 
forms between Iymphocytes and monocytes when 
dealing with the finding of Iymphopenia. 

Finally, it is concluded that the derangement 
in the haematological homeostasis, at least dealing 
with leukocytes, brought about by acute or chro- 
nic renal failure is probably transmitted through 
an identical mechanism. The nature of this is 
unknown. 
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DIPHTHERIA VACCINATION 


THE DANISH NATIONAL MORBIDITY SURVEY OF 1950 
COMMUNICATION NO. 22 


By ALFRED NORGAARD 


Since the passing of the Diphtheria Vaccina- 
tion Act of 1943, providing for free vaccination 
against diphtheria for all under the age of 18, 
it appears that much the greater part of those 
coming within the Act have availed themselves 
of it. For the purpose of ascertaining to what 
extent the adult population of Denmark had been 
anti-diphtheria vaccinated the following question 
was inserted in the questionnaire used, in the 
final half year of the Morbidity Survey: 

Have you been vaccinated for diphtheria? 

It was to be anticipated that the vaccination 
percentage would depend partly on whether the 
person lived in the Capital, in a provincial town 
or in a rural district, and partly on the person’s 
age and sex, and therefore the replies received 
were classified within these criteria. The vacci- 
nation percentage was then calculated for the 
various groups thus formed, “vaccinated” in this 
content being all who had received at least the 
first of the three necessary injections. 

From the Committee on the Morbidity Survey. 
Chairman: Johs. Frandsen. 


This wider conception of the term vaccinated 
is considered justifiable, because in the first 
place the relative number of persons who have 
not had all three injections amounts to only about 
two per cent of all those questioned, and in the 
second place because the greater part of the two 
per cent stated their intention of completing the 
vaccination programme. 

Apart from those who replied in the negative, 
those whose reply was “Don’t know” have also 
been placed to the “non-vaccinated” group, be- 
cause diphtheria vaccination is so comprehen- 
sive that one is not likely to forget having had it. 

The results of this investigation appear from 
the table and the graphs. 

As free vaccination was introduced in Copen- 
hagen in 1941 for children and voung people 
under 18 years, and then applied to the whole 
country by act of parliament in 1943, and the 
vaccination of those attending school was to be 
performed by the school doctors, it was to be 
expected that the entire age group 15-19 years 
(age at the time of the questionnaire) would have 
the same high vaccination percentage regardless 
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Diphtheria vaccination in Denmark. 
Capital 
Males Females Persons 
Age groups Per cent Per cent Per cent 
vaccin. vaccin. vaccin. 
15—19 years .....……. 194 92.8 214 92.5 408 92.6 
Ommen 433 91.7 488 90.2 921 90.9 
495 71.5 510 73.5 1005 12.5 
479 56.2 428 64.5 907 60.1 
ART 340 48.8 345 53.0 685 50.9 
218 33.5 232 34.5 450 34.0 
NE: onnae 137 17.5 138 23.9 275 20.7 
2296 63.7 2355 67.3 4651 65.5 
Provincial towns 
15—19 years .…….….…………. 203 94.6 246 91.9 449 92.7 
Oo ee 389 84.3 534 83.9 923 84.1 
524 54.8 527 67.6 1051 61.2 
DE eas 460 42.4 480 49.8 940 46.2 
338 25.4 362 25.4 700 25.4 
EE rme 249 16.1 234 17.5 483 16.8 
181 9.4 191 4.2 372 6.7 
2344 48.8 2574 54.7 4918 51.9 
Rural districts 
15—19 years .….………………. 301 90.0 256 94.9 557 92.3 
en AT 510 85.7 524 84.7 1034 85.2 
732 55.1 606 63.4 1338 58.8 
RT 697 34.4 602 42.5 1299 38.2 
50-59 592 18.2 456 21.5 1048 19.7 
DE annen 382 8.1 312 9.6 694 8.8 
Een 295 6.8 224 5.4 519 6.2 
3509 43.0 2980 49.2 6489 45.9 
Whole Denmark 
15—19 years .……...….……. 698 92.1 716 92.9 1414 92.5 
1332 87.2 1546 86.2 2878 86.7 
1751 59.6 1643 67.9 3394 63.6 
1636 43.0 1510 51.1 3146 46.9 
1270 28.3 1163 32.1 2433 30.1 
849 17.0 1718 19.4 1627 18.1 
613 10.0 553 9.6 1166 9.8 
gern 8149 50.5 7909 56.4 16058 53.4 


of domicile and sex, as all persons in that group 
were of school age efter the Act came into force. 
Actually this seems to be the case. The variations 
observable between the age groups on closer 
examination prove to be of such an order that 
they might very well be chance fluctuations. 

For the age group 20-29 vears the curves for 
Copenhagen differ considerably from those of 
the other parts of the country, whereas the de- 
viation observable later between the sexes has 
not vet asserted itself; the deviations between 
the sexes within the same part of the country in 
this age group may be statistically insignificant. 

The difference between the Capital and the 
other parts of Denmark may be explained in the 
following manner. The age group 20-29 vears 
(questionnaire date) in the Capital consisted of 


persons who were from 8 to 17 years old when 
access was opened to all under 18 vears to be 
vaccinated, whereas for the rest of the country 
they were 10 to 19 vears. As the collaboration of 
the school doctors in the vaccination of school 
children must be assumed to have encouraged 
them to be vaccinated, it is clear that the Capital 
must have a vaccination percentage that is not 
only higher than that for the rest of the country, 
but also very little lower than the vaccination per- 
centage for the age group 15-19 vears. 

For the next age groups, in which no person 
was under 18 vears when the order came into 
force, we see clearly that the vaccination percent- 
age is highest for the Capital, followed by the 
provincial towns and lastly by the rural areas, 
a situation which is probably connected with the 
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opportunities for being vaccinated. In the Capital 
both doctors and the State Serum Institute were 
within easy reach, and moreover a vaccination 
campaign was carried on with particular inten- 
sity. In the provincial towns the vaccination cen- 
tres (the doctors) were also relatively near, 
whereas in the rural areas the population usually 


have farther to go to the doctor and therefore alsg 
have the lowest vaccination percentage. 

The difference in the vaccination percentage 
between males in the provincial towns and in 
the rural areas does not appear until after ap= 
proximately the 35th year, which no doubt is due 
to the fact that men below that age were vaccinae 
ted against diphtheria when called up for military 
service. 

Between the ages of 25 and 30 years there is a 
change in the vaccination percentages for males 
and females: women of that age have a higher 
percentage than men except in the two oldest age 
groups, which are so small in numbers that the 
differences may be due to accidental circum- 
stances. The difference is a reasonable one, bee 
cause the children are usually accompanied by 
their mothers, who take the opportunity of being 
vaccinated themselves. 

The point of time when females have a higher 
vaccination percentage than males occurs a few 
vears later for the Capital and may doubtless 
be attributed to the circumstance already men- 
tioned: that access to free vaccination for persons 
of under 18 years in the City of Copenhagen has 
been open two vears longer than in the rest of 
the country. 


SUMMARY 

This article shows the proportion of the adult 
Danish population which is vaccinated against 
diphtheria as found in the Danish Morbidity Sur- 
vey. 50 per cent of all males and 56 per cent of all 
females have been vaccinated. The proportion is 
highest among young people (90 per cent of 
those below 30 years) owing to the Vaccination 
Act of 1943. 
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